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CSE	  in	  Design	  	  
•  Design	  is	  a	  compromise	  
– Have	  to	  “Buy	  your	  way	  onto	  the	  airplane”	  
•  implica&ons,	  costs	  and	  beneﬁts	  of	  a	  design	  decision	  
– Robustness	  and	  distribu&on	  of	  performance	  
–  Informa&on	  Content	  vs.	  presenta&on	  	  
Picture	  by	  David	  Evans	  (RAeS	  
Insights obtained from FAA discussions Toward useful(?) modeling outputs and metrics
The “Anchor and Expand” Approach
In some cases, data may be
available from a limited
subject population on a
limited task set in a limited
(set of) evaluation
environment(s).
Such empirical human data
provide an anchor for the
analysis, from which we can
expand—through
modeling—to new subject
populations, new tasks, and
new evaluation scenarios. 0 10 20 30 40 50 60
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Wheel crosses lane boundary
!FASTEST
!SAFEST
HUMAN DATA
Lewis (University of Michigan) Michigan/NASA Modeling Task 20 July 2011 12 / 24
Modeling	  
(Brumby,	  Howes,	  Salvucci,	  2007)	  
CSE	  in	  Evalua&on	  
•  Evalua&on	  should	  cover	  overall	  performance	  
•  Evalua&on	  vs.	  Cer&ﬁca&on	  
– Acceptability	  rather	  than	  op&mality	  
•  CSE	  and	  resource	  alloca&on	  
– New	  tools	  
New	  Physio	  measures	  
(e.g.	  fNIRS	   Empirical	  Valida&on	  Work	  Analysis	  
CogTool	  (John	  et	  al.,	  2004)	  
Trends	  in	  Safety-­‐Cri&cal,	  Mixed-­‐Ini&a&ve	  Domains	  
•  Increased	  use	  of	  automa&on	  emphasizes:	   	  	  
– 	  supervisory	  control	  tasks	  and	  need	  for	  evalua&on	  of	  
aZen&on	  
– 	  unexpected,	  diﬃcult	  decision-­‐making	  tasks	  
– 	  need	  to	  account	  for	  strategic	  varia&on	  
•  Accurate	  characteriza&ons	  of	  the	  work	  are	  
complex	  system	  evalua&on	  of	  safety	  cri&cal	  
systems	  
•  CSE	  can	  help	  to	  understand	  the	  problem	  and	  
guide	  approaches	  to	  solu&ons	  
Thank	  You	  
Michael.S.Feary@nasa.gov	  
